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Regionalization of Mazandaran Province’s Basin to Flood Forecasting

Abstract

One of the estimation methods of flood quantiles in ungauged watersheds or
watersheds with short records is the use of regional frequency analysis method. In
studies on regional frequency analysis, clustering methods are used to achieve
hydrological homogeneous regions. The self-organization feature map (SOM) has
been used recently in several researches for clustering the watersheds. But the key
issue in using the SOMs is interpretation of the SOMs output units to find the
hydrological homogeneous regions. For this reason, SOM is used as input to other
clustering algorithms. In this study, firstly, the SOM was used to generate a two-
dimension feature map, and then output nodes of SOM were used by fuzzy c-mean
clustering to form the required regions for regional flood frequency analysis. The
optimum number of fuzzy clusters was determined six indices of fuzzy clustering
evaluation. The results showed that Xie-Beni and Kwon indices have better
performance than the other indices. Next, the homogeneity of each of the regions
obtained by the combined clustering algorithm was evaluated by the heterogeneity
statistic of Hosking and Wallis. ZDIST statistics for the stations of each of the four
hydrological homogenous regions were also calculated for the three-parameter
distributions and the generalized logistic distribution was selected as the best
regional distribution. The parameters of this distribution were calculated by linear
moments method, then the floods with different return periods at each of the
stations were estimated by using regional equations. According to the results of this
study, the proposed algorithm can be used to achieve hydrological homogeneous
regions in the other parts of Iran. In addition, a graphical and User-friendly
software for SOM and fuzzy clustering and fuzzy clustering indices calculation
were developed by the researchers in the Windows operating system.

Keywords: Regionalization, fuzzy c-means clustering, self-organization feature maps,
Flood index, linear moments, hydrologic homogeneity
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